A best evidence topic in cardiovascular surgery was written according to a structured protocol. The question addressed was whether asymptomatic significant carotid artery stenosis (ASCAS) warrants carotid endarterectomy (CEA) in patients undergoing cardiac surgery. 128 Papers were found using the reported search, of these 10 presented represent the best evidence to answer the clinical question. The author, journal, date and country of publication, patient group studied, study type, relevant outcomes, results, and study weaknesses of these papers are tabulated. We conclude that low risk, younger patients with a significant asymptomatic carotid artery stenosis should be considered for carotid endarterectomy at some stage. There is, however, no strong evidence that this must be performed prior to, or during CABG.
Introduction
A best evidence topic was constructed according to a structured protocol. This protocol is fully described in the ICVTS w1x.
Clinical scenario
You see a patient on the coronary care unit referred for urgent CABG following angiographically demonstrated triple vessel disease including a significant left main stem lesion. On examination he is found to have a right sided carotid bruit. He is asymptomatic, having had no cerebrovascular accidents (CVAs) or transient ischaemic accidents (TIAs) in the past. He is on an anti-platelet agent.
On carotid Doppler examination he is found to have a 70% stenosis of the internal carotid artery on the right side. You wonder whether he would benefit from synchronous or staged CEA at the same time as CABG but you decide to search for the evidence for this prior to consulting a vascular surgeon.
Three part question
In wpatients undergoing cardiac surgeryx does wasymptomatic significant carotid artery stenosisx reduce the long term incidence of wstrokex. 
Search strategy
Medline 1966-Feb 2005 using OVID interface wexp thoracic surgeryyOR cardiac surgery.mp OR exp cardiac surgical proceduresyOR exp coronary artery bypassyOR CABG.mpx AND wexp carotid stenosisyOR carotid stenosis.mp yOR carotid artery stenosis.mpx AND wexp endarterectomy, carotidyOR carotid endarterectomy.mp OR CEA.mpx LIMIT to human studies. In addition, the AHA guidelines and NICE guidelines were hand searched.
Search outcome
Two hundred and ten papers were found of which 10 were deemed to be relevant. These papers are presented in Table 1 .
Results
There are several sources of papers that must be considered when addressing this difficult issue. Firstly, there are cohort studies looking at the results of various combinations of Carotid endarterectomy (CEA) and CABG or Coronary arterial bypass grafting without CEA. There are also several meta-analyses summarising these papers. Secondly, there are very strong multicentre trials that look at the issue of whether lone asymptomatic carotid stenosis without coronary disease mandates carotid endarterectomy. And thirdly, there are a number of guidelines that attempt to put these studies together to form a protocol for the treatment of Carotid stenosis in patients undergoing CABG. ECST stenosis definition is (Ps0.004) based on extimated normal All patients received aspirin lumen diameter at the site of (325 mgyd) with risk factor There was no the lesion. Thus a 60% ACAS reduction counseling relationship between stenosis corresponds benefit and the degree with 76%' to 80%
(Continued on next page) Of the meta-analyses of cohort studies that investigate CABG and CEA, Das et al. w8x summarised the published incidences of stroke and death for each strategy performed. CEA followed by CABG has a stroke rate of 1.5%, unprotected CABG then CEA had a stroke rate of 3.8%, CABG and CEA at the same operation had a stroke rate of 3.9%. Their findings that prior CEA then CABG is superior to alternative strategies was supported by the meta-analysis by Borger et al. w9x who summarised 16 studies and concluded that CEA followed by CABG has a stroke rate of 3.2% compared to a combined approach that had a stroke rate of 6% (Ps0.068). Naylor et al. w2x provided a further update on this issue in 2003 and again concluded that CEA prior to CABG was the safest treatment. These meta-analyses also provided breakdowns for asymptomatic patients and the findings were similar. A further weakness is that these meta-analyses did not report any cohorts of patients who had a significant stenosis but had a CABG alone (other than prior to delayed CEA). Gaudino et al. in 2001 reported 5 year follow up of a small cohort of 139 asymptomatic patients undergoing CABG alone compared to CEA and CABG. There was only one perioperative stroke in each group, but by 5 years 17 patients (24%) who did not have CEA had a stroke, compared to only one patient in the treatment group. We found no further studies such as this, however, with medium term follow up after these two strategies.
The studies into lone asymptomatic carotid stenosis are, however, impressive. In 2004 the Asymptomatic Carotid Surgery Trial (ACST) w7x reported their medium term results from 3120 patients randomised from 126 centres in 30 countries. They found that Carotid endarterectomy in asymptomatic stenosis led to a 5-year stroke rate of 6.4% compared to a stroke rate of 11.8% in patients randomised to the control group (P-0.0001).
This study supported the findings of the Asymptomatic Carotid Atherosclerosis Study w5x in 1995, that showed in a study of 1662 patients that those who had an endarterectomy had a 5-year incidence of stroke of 5% compared to 11% in the control group. These two RCTs contradicted a previous large cohort study by the European Carotid Surgery trialists collaborative who performed a sub-analysis of their RCT and found that those with an untreated carotid stenosis had only a 5.7% risk of stroke at 3 years and concluded that the benefit of surgical intervention would probably be contra-indicated. Finally, a Cochrane review in 2004 w6x combined these two RCTs with 4 further RCTs to show a small benefit in favour of Carotid endarterectomy for asymptomatic stenosis.
The third area of evidence is that of guidelines. The American Heart Association has provided two relevant guidelines in this area in 1998 and 2004 w10, 11x. In 1998 the AHA provided guidelines for carotid endarterectomy. They concluded that in patients with an operative mortality of -3% and an expected life expectancy of more than 5 years requiring CABG with an asymptomatic carotid stenosis of more than 60%, carotid endarterectomy was not a proven indication but was an acceptable indication (based on grade C evidence). Patients with higher mortality may also have an acceptable indication if bilateral stenoses were present. This was also supported in the 2004 guidelines on coronary bypass grafting, where the AHA concluded that endarterectomy is 'probably' indicated in asymptomatic stenoses over 80% (based on grade C evidence).
Therefore based on the above evidence, it is clear that lower risk patients with a significant asymptomatic carotid stenosis should be considered for carotid entarterectomy at some stage. When coronary arterial surgery is also required it is far less clear as to when the endarterectomy should be performed, and there is no strong evidence that this should be performed prior to, or during the coronary arterial bypass procedure.
Clinical bottom line
Low risk, younger patients with a significant asymptomatic carotid artery stenosis should be considered for carotid endarterectomy at some stage. There is, however, no strong evidence that this must be performed prior to, or during CABG.
